Introduction
The World Bank's World Development Report 2004: Making Services Work for the Poor views efficient public service delivery as key ingredient in promoting economic growth and eradicating poverty. The incentive for firms to invest, however, is significantly reduced when firms face issues of operational reliability. For example, the availability of basic infrastructure services needs to be sufficient for the intended business purpose. A company that must constantly put up with daily blackouts of the electrical grid or interruptions in its phone and internet access may soon find its profitability overwhelmed. By the same token, firms are averse to entering a business environment where the challenge of maintaining a stable workforce is complicated by inadequate basic public services in such areas as health care or primary education. Poor access to public services translates to increased labor costs and lower productivity. Finally, serious social imbalances can emerge, especially in company towns, when the dominant employer fails to assure members of the broader community of access to daily necessities.
In the Soviet era, large enterprises in Russia were typically expected to participate in provision of local infrastructure such as energy and district heating, as well as the provision of social services such as housing, medical care and day care. With the collapse of the Soviet system, many such social assets were transferred to municipal ownership. Russia experienced a major shift of responsibility for infrastructure (Leksin and Shvetsov, 1998; Commander and Schankerman, 1997.) Although more than a decade has elapsed since the transfers of assets under the law on divestiture of enterprise social assets should have been completed, many Russian firms continue to support vestiges of the socialist arrangement. It is not uncommon to see large industrial enterprises providing social services or producing and supporting local infrastructure goods. Generally speaking, these supported activities have little, if anything, to do with the core business functions of the enterprise. Indeed, Haaparanta et al. (2003) report enterprise managers readily acknowledge that these supported activities do not contribute directly to their bottom lines. While part of this commitment to upkeep of legacy facilities and institutions can be attributed to tradition, it still raises the larger question of what would motivate a profit-maximizing, privately owned enterprise to keep funding non-profitable cost centers year in and year out.
Based on a simple model of firm utility maximization under uncertainty, we argue that this apparently altruistic provision of social services and infrastructure goods (sometimes portrayed as "corporate social responsibility") can be explained as a rational response by firms to an uncertain Our basic assertion is that firms use these activities to maximize their operational reliability in surroundings where financial markets fail to provide adequate possibilities for hedging against risk or where risk is largely institutional.
Operational reliability can be enhanced through several channels. First, firms can influence the availability of municipal infrastructure by directly participating in its planning, construction, and operation. Second, providing social services to workers in surroundings where public provision is otherwise poor enables firms to better retain workers and thereby avoid production problems caused by loss of trained personnel. Third, the provision of infrastructure and services, under the right circumstances, can enhance relations between the firm and the public sector, and thereby promote a regulatory environment friendly to the firm.
In the following discussion, we present a theoretical model of firm optimization in an environment where the firm can affect its operational reliability through engagement in provision of social services or infrastructure. Based on survey data from Russia, we consider the empirical evidence that supports the theoretical setting.
The rest of the paper is organized as follows. Section 2 discusses the relevant literature and the provision of social and infrastructure goods in the Russian industrial context. Section 3 presents our model of firm optimization in an uncertain environment. Section 4 presents our empirical evidence and Section 5 concludes.
The Soviet economic system led to a blurring of the division of public and private provision of basic infrastructure and numerous social services. Municipal infrastructure and social services were provided under to the official plan by the city or individual state-owned enterprises. In Russia's monocities (single enterprise towns), as well as cities with just a few large enterprises, the citizenry was largely dependent on their local enterprises for services. The demise of the planned economy and subsequent privatization of state assets in the early 1990s has been particularly traumatic for these populations.
Russia adopted laws requiring divestiture of housing and most other social assets in 1992
and 1993. Instead of immediate privatization, however, assets were divested to local authorities, who willingly, or otherwise, shouldered the responsibility for providing the community services previously provided by the divesting enterprises. As planned, the transfer in ownership of enterprises social assets was largely implemented on schedule by the end of 1997. Some 80% of housing, kindergartens, medical clinics, sports facilities and children's summer camps, along with 60-70% of recreational facilities shifted to municipal ownership during 1993-1997.
Local authorities, who typically lacked sufficient funds to operate or maintain the divested facilities, were hardly enthusiastic about what they had been stuck with − an d even less pleased about their lack of say in the divestiture process. During the 1990s, in particular, insufficient funding and ambiguous property rights meant municipalities had little incentive to properly maintain these facilities (Juurikkala and Lazareva, 2006a Table 1 ). This finding was reinforced by the EBRD's low rating for Russian infrastructure quality a year later (EBRD, 2004) . The share of municipalized assets ranges widely in Russia, between 15% and 100%. Haaparanta et al. (2003) .
Russia's large enterprises remain critically important for infrastructure provision. For example, an enterprise could well be the sole building-heating provider for its legacy apartment buildings or the surrounding housing district. Three-quarters of Russian industrial firms supply building-heating services, with half of those providing heating to outside users (Solanko, 2006) . Besides supplying building-heating and electricity, many firms support other public infrastructure. Almost a quarter of all enterprises help with construction and maintenance of roads outside their plant area. A sizeable 2 See Section 4 and Haaparanta et al. (2003) for a survey description.
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Many large industrial firms provide or finance a wide array of social services (see Table 3 ). In the case of firms providing housing services, over half provide housing to tenants who are not employees or members of employee families. Virtually every manager interviewed in the HSE/CEFIR/BOFIT survey considered social asset provision to be unprofitable (Haaparanta et al., 2003) . Source: HSE/CEFIR/BOFIT enterprise survey data. For details, see Haaparanta et al. (2003) .
What are the possible rationales for continued engagement in the provision of social and infrastructure goods? Certainly, much of the physical capital of Russian firms was inherited from the Soviet era, when industrial projects were constructed with a comprehensive view to community needs. In the absence of this legacy of non-plant assets and commitments, it is highly unlikely that firms in Russia would today engage in service and infrastructure provision to the extent they do.
More importantly, however, it appears firms engage in these activities to increase their operational reliability in highly insecure environments. By providing social and infrastructure goods, firms tackle three issues: availability and quality of basic infrastructure services, attachment of labor, and assuaging local officials.
Availability and quality of basic infrastructure services. As Table 1 Here, we assume that firms gain preferential treatment from authorities when they participate in municipal provision of infrastructure and social services (infrasoc provision) and face a threat of sanctions when they dissociate themselves from it. Social assets may also be used to lobby for authorities' help in shielding firms from competition as demonstrated by Juurikkala and Lazareva (2006a) .
Optimal firm behavior under institutional uncertainty
Röller and Zhang (2005) envisage a transition country framework and examine how an exogenously given requirement for bundling social services with employee compensation may harm efficiency due to soft budget constraints. Here, we examine the case where firms endogenously choose to participate in social service and infrastructure provision, and propose a stylized model of enterprise behavior in an institutionally uncertain business environment.
The ground-breaking papers of Sandmo (1971) and Leland (1972) offer a model in which the firm seeks to maximize its expected utility from profits rather than directly maximize expected profits. The body of literature on firm decision-making under uncertainty that resulted from this insight provides a rich and fairly realistic framework for analysis of risk-laden business environments typical of transition economies like Russia. Moreover, this new approach avoids the standard riskneutrality assumption of perfect capital markets (rarely the case in transition economies).
We now build on the assumption of a common von Neumann-Morgenstern utility function for the firm's decision-makers. Following Sandmo's (1971) argument, we assume that the preferences of decision-makers in most firms are sufficiently similar to guarantee the existence of a group preference function. This assumption is especially plausible for insider-owned firms, a common form of ownership in Russia (Angelucci et al., 2002) .
The uncertainty literature (e.g. Hau, 2004) typically focuses on uncertainties related to demand and price of the firm's production. 
The model
Assume a price and wage-taking firm with four inputs: labor, capital, a social good, and an infrastructure good. To keep the model as simple as possible, we consider a short-term production function so capital input is fixed, and include only two outcomes: a good (i.e. well-performing) state with positive production and a breakdown (i.e. collapsing) state, where production falls to zero. The firm faces the risk of a production breakdown of probability 1-q. The novelty of this model is that its probability distribution depends on three variables: a fully exogenous variable B, and goods
variables S and I, q=q ( I,S,B).
The firm can affect the probability of a good state, q, with its two inputs, social good S and infrastructure good I.
An increase in the social good, i.e. social services the firm provides for some or all of the workforce, results in better social services in such areas as health care. Provision of social services, in turn, helps the firm bind workers in a tight labor market or improve the firm's standing with local administrators. This enhances the probability a good state will emerge. Social services provided by the employer are also likely to improve the productivity of the workforce, especially in an environment where public provision is weak. Thus, we assume the social good positively affects both the probability of a good state and the firm's labor efficiency.
The infrastructure good, which includes activities such as repairing the electrical grid, is a non-traditional input in that it only affects the probability of a good state through more reliable infrastructure supply to the firm or through better connections to the locality. As the firm cannot control the probability distribution completely, the probability of good state q also depends on an exogenous variable B, which diminishes the probability of the good state. Unexpected impediments to a good state might include the installation of a corrupt municipal leader or the malfunction of the main pump at the local water utility. Such occurrences increase B, which translates into the lower probability of a good state with a given I and S.
Assume firm with certain demand maximizing expected utility from good and bad states by choos- (L,I,S) where is measured in monetary terms as to the extent it increases the efficiency of the firm's workers. It can also be directly added to the cost side of the firm's operations as with the given wage level w.
Moreover, infrastructure provision, I, can also be measured in monetary terms and added to the firm's costs. I enters the firm's production function indirectly via the expected utility presentation of production uncertainty. In other words, I does not increase the firm's production like S; it only increases the probability that the firm will perform well. While the costs of social services increase in relation to size of labor force, actions such as fixing a broken power line secures the electricity supply for the firm irrespective of the how much it produces. The exogenous parameter λ represents physical inheritance and takes a value between zero and one. As discussed earlier, much of the capital assets of Russian firms are a legacy from the Soviet era. This inheritance significantly diminishes costs involved in infrastructure and social good participation. Parameter λ is one minus the share of I and S that is inherited, or a value of one if nothing was inherited from the Soviet period. Purely for notational simplicity, we assume λ to be the same for both I and S. We could easily give different inheritance parameters for I and S without affecting the results.
Finally, we assume that the firm has asset incomes R to cover the losses involved with the bad production state. 
The first-order conditions under assumption that interior maximization solution exists are
Implications of the results
We now analyze how changes in uncertainty affect the firm's behavior. Utilizing the implicit function theorem, we derive the following comparative statics (see details in Appendix I): 
The positive sign of (5) follows from the fact that the denominator is negative due to the second derivatives in each term and as the term in brackets in the nominator is positive. In similar fashion, we obtain dL/dB<0 which is identical to (5) with the exception that nominator is multiplied by q B reversing the sign. Thus, a firm operating in the current setting employs fewer workers in a less certain environment and reacts to an increase in the exogenous "risk shock" B by lowering its labor demand. Note that these results hold irrespective of the rate of risk aversion or the efficiency rate of
S.
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Unfortunately, the differentials become too complex for an analytical solution. However, we are able to get some insight from the relations by examining the effect of firm's risk aversion. We will do this by solving (6) and (7) with a standard constant absolute risk aversion (CARA) utility function U(π)=1-e -γπ , where γ measures the level of risk aversion, i.e. an increase in γ means an increase in risk aversion. Looking at (8), we see that as risk aversion (γ) grows, the nominator tends toward positive as the first bracket is positive and second tends to negative. For the denominator, we see that it tends toward negative as γ grows. Thus, the outcome dI/dB<0 becomes more probable as firm becomes more risk averse. At first glance, it might seem counter-intuitive that the firm decides to invest less in "insuring" itself when it perceives increased uncertainty in its operating environment (e.g. increase in frequency and duration of electrical power outages). However, there is a major difference between our setting and the setting with standard insurance. With an insurance contract, the insured party secures a certain level of reimbursement in the bad state. Here, our firm does not have that luxury. For the firm in our setting, there is no guaranteed reimbursement for I in the realized world state no matter how much the firm invests in I. The firm only knows that the probability of the good state is higher with higher I.
Why would a firm, especially a highly risk-averse firm, ever invest in I? Concerning the analysis above, we see that the sign is reversed if q IB >γλq B ; i.e. if the marginal effectiveness of I on q becomes sufficiently large after the increased uncertainty shock. 9 We find similar effect working for S, but the situation is more complex due to the dual effect of S. In (9), the first term in both the nominator and denominator could be roughly interpreted as the risk effect of S, and the second as the efficiency effect. The denominator tends toward negative as the level of risk aversion rises.
Thereafter, the firm decides to invest more in I even if there is a risk of getting nothing in return. Intuitively, the positive sign of (8) becomes increasingly likely with a higher capital inheritance as the costs of I diminish.
10
Concerning risk aversion and inheritance, the firm's behavior follows the same logic as with infrastructure. Again, it may seem counter-intuitive that larger marginal efficiency gains from S contribute negatively to the firm's willingness to increase S in an uncertainty shock. However, we are examining the firm at its optimal level of S. Small marginal efficiency gains mean that firm regards S as beneficial and has initially invested considerably in S, leaving only small marginal gains un-utilized. In contrast, large marginal gains refer to a setting where the firm does not consider S as
The nominator tends to positive with increasing γ resulting in dS/dB<0. The efficiency gains contribute to the sign of (9) in two ways. For small marginal efficiency gains, the outcome dS/dB>0 is enhanced; for Q'φ'>1, the opposite follows.
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Proposition 1
A) The less certain the operating environment, the fewer the number of people employed by the firm.
B) Raising the level of risk aversion tends to decrease I if the exogenous shock risk increases.
We see an increase in I only when the resulting increase in the marginal effect of I is large enough to offset the negative impact of B on q, multiplied by the level of risk aversion. An increase in I becomes more likely as the share of inherited I grows.
C) Raising the level of risk aversion tends to decrease S if the exogenous shock risk increases.
This effect is enhanced by large marginal gains, indicating that the firm does not consider S to be particularly beneficial in the first place. An increase in S is more likely as the share of inherited S grows.
Empirical evidence
In this section, we present empirical evidence on firm activity in an uncertain environment. Although direct testing of our model is difficult, we can get a sense on how the data line up with the model features. We start with a firm performance analysis to see how provision of social services and infrastructure goods by the firm is reflected in its performance. We use common explanatory variables from performance literature coupled with our unique survey variables on firms' provision of social services and infrastructure goods. Following the performance analysis, we examine the three channels through which the firm's participation in provision of social services and infrastructure goods enhances the firm's operational reliability.
11
The HSE/BOFIT/CEFIR survey data on Russian medium-sized and large industrial enterprises come out of a survey conducted in spring 2003 that covers 404 large and medium-sized industrial enterprises in 40 Russian regions. Apart from energy production and minerals extraction, the sample is representative of industrial distribution (at the 2-digit level) in Russia. The majority of firms in the sample employed between 500 and 5,000 employees. For a thorough discussion of the 11 In what follows, these two are referred to as "infrasoc goods." survey design and implementation, see Haaparanta et al. (2003) . 
Firm performance and infrasoc participation
Descriptions and descriptive statistics of main variables used are provided in Appendix II.
The literature on firm performance in Russia has paid little attention to the question of social services and infrastructure. Using a measure of regional transport infrastructure quality, Brown and
Earle (2000) identify a clear positive effect from better road quality on total factor productivity.
Otherwise, the performance literature for Russian has concentrated on effects of ownership, soft budget constraints, or competition as in Carlin et al. (2001) and Djankov and Murrell (2002) . Reinikka and Svensson (2002) address the role of infrastructure on firm performance in other developing countries.
Relying on the survey data, we examine the effects of firm's provision of infrasoc goods on firm performance as measured by profit per employee (eprofit). 14 12 Our companion papers relying on the same dataset are Juurikkala et Lazareva (2006a) and (2006b), Haaparanta and Juurikkala (2007) and Solanko (2006 Our results (see Table 4 ) suggest production and support of infrastructure are positively linked to performance, a finding that conforms with Brown and Earle (2000) . The coefficients are positive for railway support and electricity production when regressing on profit per employee in
2002.
We also see evidence of a negative effect from infrastructure interruptions (heat) on performance. Social service provision, however, seems to be a burden as the coefficient on housing provision is negative. Table 4 remain unchanged.
How do these results coincide with our model implications? First, it seems that the probability gains from firm's infrastructure provision are large enough to translate into an identifiable increase in profits. On the other hand, social good provision seems to be a financial burden; and observation that matches both the opinions of surveyed firm managers and our regression results. So why would firms continuing to provide social services? One possibility is that social services are an important part of the compensation package that the firm provides its employees. Alternatively, there may be a danger that reducing social service provision will harm the firm's relations with local authorities. In any case, the results suggest that firms in Russia are unable to act optimally with respect to social goods provision and are locked into a bad equilibrium created by social and institutional conditions specific to Russia.
Our model suggests that firms provide the infrastructure good even though this only increases the probability of the good state and therefore increases their expected profits. We showed above that interruptions in municipal infrastructure provision decrease firm profits, while support to local infrastructure increases profits. The unique data further allow us to examine the determinants of infrastructure provision by the firm. Here, we concentrate on the determinants of private support for a municipal district heating system. Supporting municipal district heating system is one of the most widespread ways forms of private support for municipal infrastructure according to the HSE/CEFIR/BOFIT data. We show that Russian firms react to interruptions in infrastructure delivery by increasing their support for municipal infrastructure provision.
Column three in Table 4 reports our results for a Probit regression of the firm's contribution to municipal heating. The dependent variable (heatsup) is coded one if the firm provided financial or non-financial support to municipal heat supply in 2002. The same set of firm control variables as in the performance estimations are used. Our results indicate that heat interruptions motivate firms to get involved in supporting municipal heat provision. (On average, an increase of ten interruption days in heat delivery raises the probability of supporting municipal heat delivery by four percent). With respect to our model, this result could be interpreted as dI/dB>0, whereby the combination of increased marginal probability effect and inheritance is sufficiently large to make participation in I rational after weakened infrastructure supply to the firm. Our model assumes that provision of social services positively affect the probability of a good state, i.e. q S >0. In addition to obvious gains such as better worker health, enterprises may use social service provision as an attachment tool and diminish production risks resulting from departing staff. Juurikkala and Lazareva (2006b) show that firms use social services as non-wage benefits to employees in tight labor markets to increase labor attachment, and thus decrease labor turnover. Improved labor attachment increases productivity and decreases the monetary and time costs of replacing workers that quit. Juurikkala and Lazareva (2006b) further demonstrate that the strongest reductions in turnover concern blue-collar workers and that improved access to local service provision diminishes the share of non-wage benefits. Thus, social goods provision increases the probability of a good state by increasing operational reliability through labor attachment.
Operational reliability: Relations with the public sector
In the above discussion, we saw that firms use participation in infrastructure and social goods production as a means of increasing operational reliability via more reliable infrastructure delivery and labor attachment. The third channel for increasing operational reliability consists of relations with local authorities. There is evidence that Russian enterprises that provide infrastructure or social goods are able to extract favors from the local government. Juurikkala and Lazareva (2006a) show that enterprises use their social assets as leverage to extract benefits from the local public sector.
They find that firms that divested their social assets later received greater financial benefits from the local authorities, especially in poor localities. They also find that firms operating in highly competitive environments divested later than their counterparts, suggesting that social assets may have been used to lobby authorities to help shield firms from competition. Solanko (2006) identifies evidence that firms involved in heat provision were more likely to receive financial benefits from the authorities. These findings support our argument that enterprises may increase their operational reliability, i.e. the probability of the good state through a combination of infrastructure and social good provision and relations with local authorities.
To explicitly test the perceived ability of enterprises to affect official decision-making, we construct a dummy variable with a value of one if the general manager expresses the view that his enterprise has been able to influence local or regional decision-making. A simple Probit regression was used to test for determinants of the ability of firms to influence local or regional public administration. The results reported in the first two columns of Table 5 suggest that participation in infra- 21 soc provision enhances firms' chances to influence public decision-making. As expected, larger enterprises in smaller jurisdictions have a higher probability of influencing activities by local or regional authorities. The form of ownership, however, does not seem to be decisive. Compared to insider-owned enterprises, only foreign owned-firms differ in having significantly smaller chances of influencing the behavior of authorities. Unremarkably, enterprises supporting municipal district heating systems have a significantly higher probability of influencing local or regional decisionmaking.
The results indicate that engagement in infrasoc provision helps enterprises maintain good relations with the local administration and extract benefits from it. Moreover, local administrations are not passive, but rather they have strong incentive to ensure continuity of infrasoc provision from firms. The survey data offer us an indirect measure to proxy for the bargaining power of local administrations. We are able to construct dummy variables on the expected consequences after hypothetical infrasoc divestment. Thus, worse_heat has an outcome of one if a general manager thinks his firm's relations with the local authorities could worsen and/or the firm's taxes unrelated to heating system might increase if the firm ceases to provide heating. Variable worse_medic is constructed similarly for medical facilities divestment. We use these variables as additional explanatory variables to explain firms' infrasoc provision.
Simo Leppänen, Mikael Linden and Laura Solanko
Firm behavior under production uncertainty: Evidence from Russia For the dependant dummy variables, we use heat and medical provision to outsiders. These are coded one if the firm provides the service outside its own premises and to people who are not its employees. Here, it is natural to use the provision to outsiders variable as this is the clearest example of firms covering the responsibilities of the authorities.
16
16 These two outcome variables were selected as they are the most common social services that firms offer to outside users. See Table 3 .
The results − robust for the control variable selections -appear in columns three and four of Table 5 . Our regressions show that if the firm expects authority relations to worsen if it gets out of the heating business, there is a seventeen percent higher probability that the firm will continue to provide heating than a firm that does not perceive such a threat. For medical service provision, the effect is some twenty percent. Thus, the threat of worsening relations with the local administration seems to keep the current system in operation. The authority risk, together with labor market considerations, may indeed be the reason a firm gets locked into a bad equilibrium of producing non-profitable social services. These results are in line with Solanko (2006) , who shows that heat provision by Russian enterprises is largely explained by relations with the local public sector and inherited factors. The legacy factor is also addressed in Table 5 through dummy variables coded as one if the firm had a heating plant and medical facilities already in the socialist time (heat_pre90 and medic_pre90). Interestingly, while heat provision is strongly explained by inheritance, the medical provision is not. This certainly reflects the lower capital intensity of providing basic medical services.
Conclusions
The Russian practice of firms participating in the provision of infrastructure and social services has its roots in the Soviet economic system. Although the planned economy ended almost twenty years ago, companies, especially those in towns dedicated to a single large industry, continue to support infrastructure and social services to this day. Utilizing a theoretical model and a unique survey data from large Russian enterprises, we analyzed the rationale for such behavior in an ostensibly marketdriven economy. Based on earlier related studies and new results, we are argue that the complex involvement of Russian firms in infrastructure and social good provision can largely be distilled down to two factors. First, firms participate in the provision of infrastructure and social service to enhance their operational reliability. Second, the Soviet era legacy of physical facilities and institutions continues to linger in the background.
We constructed a simple model of firm behavior under uncertainty to make our argument.
As the starting point, we assumed the firms can influence the probability of a good state by engaging in infrastructure and social services provision. The provision of these goods affects the firm's operational reliability through three channels. Firms may contribute to infrastructure provision to improve the availability and quality of basic infrastructure services in order to assure smooth production, they may use social services to attach workers in tight labor markets, and they may use the provision levels as a bargaining tool in dealing with local authorities.
Firm behavior under production uncertainty: Evidence from Russia
Using data from a large enterprise survey to empirically support the main features of the model, our theoretical and empirical results show that physical inheritance plays a major role in determining the extent to which firms participate in infrastructure and social good provision. This is natural as the costs of participation are considerably lower with inherited capital. Institutional legacies may help explain why some firms provide excess amount of social goods eating up their profits. If genuine corporate social responsibility is present in the Russian case, this, to our mind, is the strongest evidence of its existence.
The practice of firms' participation in infrastructure and social service provision of infrastructure and social goods is likely to continue as long as the public sector is unable to meet its mandates. Russian institutions remain weak, and facilities inherited by firms from the Soviet times are still serviceable. While the mutual benefits of this arrangement between the public and private sector might be rational in the short term, the long-term impacts on growth and efficiency are likely to be negative. On the other hand, despite the long period of economic growth prior to 2008 crisis, the Russian public sector is still unable to provide these services in full. Without the active participation of firms, many citizens would be deprived of daily necessities and services taken for granted in most of the developed world.
Appendix I
Totally differentiating first order condition A1) with respect to q, B and L = L 
Rearranging gives equation (7).
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